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(57)Abstract: 

PROBLEM TO BE SOLVED: To start a rotor, without 
attaching a rotor position detector to a motor and to the 
rotational speed matching the prescribed load. 
SOLUTION: This controller is provided with a stop phase 
rotor position detection circuit 6, which detects a rotor 
position relative to a stator by applying a small current 
which does not start a rotor 7 to the predetermined one 
of the windings 9, 1 0, 11 of the stator 8 and detecting a 
back electromotive force generated at the windings, to 
which the small current of a stator 8 is not applied, and a 
controller 4 which transmits a switching signal to a 
switching circuit 2, when the rotation and the phase of a 
rotor come to be detectable by a phase detection circuit 
5, by gradually increasing a current, in conducting a 
lead-in excitation control of a rotor 7, and taking as a start current, an applied current, when 
the torque obtained by the applied current is in excess of load torque, so as to start a mode 
for increasing the rotational frequency. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment which controls the permanent magnet type synchronous motor equipped with 
Rota which consisted of permanent magnets, and the stator by which it has been arranged around this 
Rota and the coil for excitation has been arranged. The switching circuit which connects / severs the 
current impressed to the coil of a stator, The phase detector which detects the phase of Rota from the 
electrical potential difference by which induction is carried out to the coil of said stator, It has the 
switching signal generating circuit which the switching signal which drives the above-mentioned 
switching circuit based on the detecting signal of the above-mentioned phase detector generates. 
Furthermore, the minute current which is extent which Rota does not rotate to the coil beforehand 
defined among the coils of said stator when above-mentioned Rota was in a idle state is energized. The 
Rota location detector which detects the induced voltage generated in the coil which does not energize 
said minute current of a stator at this time, and detects the location of Rota to the above-mentioned 
stator, From the location of this detected Rota, it faces and carries out for performing drawing-in 
excitation control of Rota. Increase the drawing-in current gradually and the making current in the time 
of the torque acquired with the switched-on current becoming larger than load torque is made into the 
starting current. The control unit of the permanent magnet type synchronous motor equipped with the 
control circuit which goes into the mode of steady operation and controls a switching signal generating 
circuit when it went into the mode which increases the rotational frequency according to the acquired 
starting current and the above-mentioned induced voltage detection equipment could detect rotation of 
Rota. 

[Claim 2] It is the approach of controlling the permanent magnet type synchronous motor equipped with 
Rota which consisted of permanent magnets, and the stator by which it has been arranged around this 
Rota and the coil for excitation has been arranged. The switching circuit which connects / severs the 
current impressed to the coil of a stator, It is applied to the permanent magnet type synchronous motor 
equipped with the phase detector which detects the electrical potential difference by which induction is 
carried out to the coil of said stator, and the switching signal generating circuit which the switching 
signal which drives the above-mentioned switching circuit based on the detecting signal of the above- 
mentioned phase detector generates. The minute current which is extent which Rota does not rotate to 
the coil beforehand defined among the coils of said stator when above-mentioned Rota was in a idle 
state is energized. Detect the induced voltage generated in the coil which does not energize said minute 
current of a stator at this time, detect the location of Rota to the above-mentioned stator, and it faces 
performing drawing-in excitation control of Rota from the location of this detected Rota. Increase the 
drawing-in current gradually and the making current in the time of the torque acquired with the 
switched-on current becoming larger than load torque is made into the starting current. The control 
approach of the permanent magnet type synchronous motor which goes into the mode of steady 
operation and controls a switching signal generating circuit when it goes into the mode which increases 
the rotational frequency according to the acquired starting current and the above-mentioned induced 
voltage detection equipment can detect rotation of Rota. 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Rota is related with the control unit which can be started in the predetermined 
direction by the proper impetus corresponding to a load, and the control approach also in the condition 
of having stopped in the location of arbitration to the stator, without this invention's relating to the 
control unit and the control approach of a permanent magnet type synchronous motor, especially 
equipping a motor with the detector for the Rota location detection. 
[0002] 

[Description of the Prior Art] In order to arrange the stator which equipped with the coil of two or more 
phases the perimeter in Rota where the permanent magnet type synchronous motor generally consisted 
of permanent magnets and to carry out motor operation of this motor, it is necessary to detect the stator 
arranged around Rota, and the phase of Rota, and to determine the timing which impresses and excites 
an electrical potential difference to each coil of a stator. 

[0003] Usually, there are the following approaches as an approach of detecting the phase to the stator of 

Rota. One is the approach of attaching the Rota position transducer, i.e., a rotary encoder, a hall device, 

etc. in a motor, and detecting, absolute location, i.e., phase, to a stator of Rota. 

[0004] Other approaches are approaches of measuring the induced voltage generated in the coil of a 

stator, and detecting the location of Rota to a stator, while the rotor is rotating. 

[0005] 

[Problem(s) to be Solved by the Invention] By the way, since cost increases and the attachment tooth 
space of a position transducer is needed as a position transducer is attached, the volume and mass of a 
motor will increase the approach of attaching the Rota position transducer in the motor mentioned 
above. 

[0006] Furthermore, when the Rota position transducer is attached in a motor, we are anxious about the 
cost rise for corresponding to the fall of dependability in case Rota rotates at high speed, and high-speed 
responsibility. Moreover, when wiring to these detectors increases in number, there is a possibility that 
the dependability as the whole system may fall, and in order to hold this dependability, and since the 
number of fitters of components increases, there is a problem that a manufacturing cost increases. 
[0007] On the other hand, after Rota has stopped, since induced voltage does not occur in a stator, the 
method of detecting the induced voltage of a stator at the time of rotation of Rota cannot detect the 
absolute location to the stator of Rota. 

[0008] Therefore, the permanent magnet type synchronous motor should attach the Rota position 
transducer, should determine the timing which impresses and excites an electrical potential difference to 
each coil of the stator which detected with this position transducer, absolute location, i.e., phase, to a 
stator of Rota, and was adapted for that phase, and should have started. 

[0009] Thus, if it was in the permanent magnet type synchronous motor, after Rota reached a fixed 
rotational speed after that, based on the positional information which measured the induced voltage 
generated in the coil of a stator, detected the location of Rota, and was detected so that Rota might 
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accomplish stationary rotation, connection/rupture of a pulse voltage were performed to the 
predetermined coil of a stator, and it was controlling by the control circuit so that Rota became a 
predetermined rotational frequency. 

[0010] Thus, in order to control a permanent magnet synchronous motor until it results in predetermined 
stationary rotation from the time of starting, the problem that a position transducer had to be attached 
was in the motor. 

[001 1] Then, this invention starts Rota, without forming the Rota position transducer in a motor, and 
aims at offering the control unit and the control approach of the permanent magnet type synchronous 
motor which can be made into the rotational frequency which suited the predetermined load. 
[0012] 

[Means for Solving the Problem] Invention of this application which solves the above-mentioned 
technical problem according to claim 1 It is equipment which controls the permanent magnet type 
synchronous motor 1 equipped with Rota 7 which consisted of permanent magnets, and the stator 8 by 
which it has been arranged around this Rota 7 and the coils 9, 10, and 1 1 for excitation have been 
arranged. The switching circuit 2 which connects / severs the current impressed to the coils 9, 10, and 1 1 
of a stator 8, The phase detectors 5 and 6 which detect the electrical potential difference by which 
induction is carried out to the coils 9, 10, and 1 1 of said stator 8, It has the control circuit 4 which 
generates the switching signal which drives the above-mentioned switching circuit 2 based on the 
detecting signal of the above-mentioned phase detectors 5 and 6. Furthermore, the minute current which 
is extent which Rota 7 does not rotate to the coil beforehand defined among the coils 9, 10, and 1 1 of 
said stator 8 when above-mentioned Rota 7 was in a idle state is energized. The Rota location detectors 
5 and 6 which detect the induced voltage generated in the coil which does not energize said minute 
current of a stator 8 at this time, and detect the location of Rota 7 to the above-mentioned stator 8, From 
the location of this detected Rota 7, it faces performing drawing-in excitation control of Rota 7. Increase 
the drawing-in current gradually and the making current in the time of the torque acquired with the 
switched-on current becoming larger than load torque is made into the starting current. When it goes 
into the mode which increases the rotational frequency according to the acquired starting current and the 
above-mentioned induced voltage detection equipment can detect rotation of Rota, it is the control unit 
of the permanent magnet type synchronous motor equipped with the control circuit 4 which performs 
control which usually goes into operation mode. 

[0013] In this application moreover, invention according to claim 2 It is the approach of starting the 
permanent magnet type synchronous motor 1 equipped with Rota 7 which consisted of permanent 
magnets, and the stator 8 by which it has been arranged around this Rota 7 and the coils 9, 10, and 1 1 for 
excitation have been arranged. The switching circuit 2 which connects / severs the current impressed to 
the coils 9, 10, and 1 1 of a stator 8, The detector 7 which detects the electrical potential difference by 
which induction is carried out to the coils 9, 10, and 1 1 of said stator 8, It has the control circuit 4 which 
the switching signal which drives the above-mentioned switching circuit 2 based on the detecting signal 
of the above-mentioned detector 7 generates. The minute current which is extent which Rota 7 does not 
rotate to the coil beforehand defined among the coils 9, 10, and 1 1 of said stator 8 when above- 
mentioned Rota 7 was in a idle state is energized. Detect the induced voltage generated in the coil which 
does not energize said minute current of a stator 8 at this time, detect the location of Rota to the above- 
mentioned stator, and it faces performing drawing-in excitation control of Rota 7 from the location of 
this detected Rota 7. Increase the drawing-in current gradually and the making current in the time of the 
torque acquired with the switched-on current becoming larger than load torque is made into the starting 
current. When it goes into the mode which increases the rotational frequency according to the acquired 
starting current and the above-mentioned induced voltage detection equipment can detect rotation of 
Rota, it is the control approach of the permanent magnet type synchronous motor which controls the 
control circuit 4 which usually goes into operation mode. 
[0014] [Function] 

(Detection of a halt location) The induced voltage generated in the coil which energizes the minute 
current which is extent which Rota 7 does not rotate to the coil beforehand defined among the coils 9, 
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10, and 1 1 of said stator 8 when Rota 7 is in a idle state, and does not energize said minute current of a 
stator 8 at this time is detected, and the location of Rota to the above-mentioned stator is detected. That 
is, the minute current which is extent which Rota 7 does not start to the specific coil (for example, 
between the +U phase 9 and the -V phase 10) of a stator 8 is passed. Then, the induced voltage 
generated in the phase (for example, during the W phase 1 1 -middle point) which is not passing the 
current is detected, and the location of Rota 7 is detected. Here, the electrical potential difference which 
that the location of Rota 7 is detectable generates in the coil 1 1 of the stator which does not pass a 
current is based on the inductance value of coils 10 and 9 changing with a stator 8 and the locations of 
Rota 7, and having a characteristic value. 

[0015] (Drawing-in excitation and starting of Rota) Next, drawing-in excitation control of Rota 7 is 
performed from the location of this detected Rota 7. This drawing-in excitation is technique generally 
used in the synchronous motor. 

[0016] In this invention, the making current in the time of the torque acquired with the current which 
increases gradually and switched on the drawing-in current of Rota 7 on the occasion of this drawing-in 
excitation becoming larger than load torque is made into the starting current. 

[0017] And it goes into the mode which faces starting a motor and increases the rotational frequency to 
it according to the acquired starting current, and when the above-mentioned induced voltage detection 
equipment can detect rotation of Rota, the usual motor motion control in a control circuit is performed. 
[0018] These the control of a series of can detect the current of the moment the rotor started, and the 
making current corresponding to a load can be acquired. In addition, when performing level-luffing- 
motion excitation, it is suitable to perform PWM control, and it is necessary to raise a current value 
gradually in this case. 
[0019] " 

[The gestalt of invention implementation] The control unit and the control approach of the permanent 
magnet type synchronous motor built over the gestalt of operation of this invention below are explained. 

[0020] Drawing..! thru/or drawing. 11 show the control unit of the permanent magnet type synchronous 
motor concerning this invention, and the gestalt of operation of the control approach, this example ~ as 
a permanent magnet type synchronous motor — Rota 7 — a 2 pole type thing — moreover, the thing of 
the coil (U phase, V phase, W phase) of a three phase circuit is explained to a stator 8 as an example. 
[0021] (Configuration of the control unit of a permanent magnet type synchronous motor) Drawing 1 
shows the configuration of the whole control unit of the permanent magnet type synchronous motor 
concerning this invention. This example shall have obtained power from the power unit which the 
permanent magnet type synchronous motor 1 is for the drive of a car, and consists of AC generator 3 1 
and rectifier circuit 32 which are driven with an internal combustion engine (not shown), and a capacitor 
33 for smooth. 

[0022] In this drawing, 1 is a permanent magnet type synchronous motor, and Rota where seven 
consisted of permanent magnets of two poles (N pole / one pole of each south pole) among these motors 
1, and 8 enclose this Rota 7, and show the stator which a drive current is impressed [ stator ] to each 
coils 9, 10, and 11, and rotates above-mentioned Rota 8. [ every ] 

[0023] Moreover, the partial pressure circuit which the switching circuit 2 connects / severs a sequential 
drive current [ switching circuit ], and 4 are impressed to a control circuit at each coils 9, 10, and 1 1 of 
the stator 8 of the above-mentioned motor 1, and 22 is impressed to coils 9, 10, and 1 1, or falls the 
electrical potential difference by which induction is carried out, and outputs partial pressures U4, V4, 
and W4 is shown. 

[0024] A switching circuit 2 consists of an insulating drive circuit 3 which insulates electrically 
connection/rupture actuation of the switching elements 12-17 which connect / sever power, and these 
switching elements 12-17 from a control circuit 4 to coils 9, 10, and 11, and transmits a signal to them. 
[0025] In this example, the above-mentioned control circuit 4 shall detect the phase to the stator 8 of 
Rota 7 with the phasing signal which the phase detector 5 detected with induced voltage, when the 
permanent magnet type synchronous motor 1 is rotating by the steady state. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 7/31/2006 



JP,200 1-008490, A [DETAILED DESCRIPTION] 



Page 4 of 6 



[0026] Moreover, since induced voltage does not occur in Rota and this control circuit 4 cannot detect a 
phase by the phase detector 5 when the permanent magnet type synchronous motor 1 has stopped, it 
judges the above-mentioned control circuit 4 to be what the permanent magnet type synchronous motor 
1 has stopped. 

[0027] furthermore, when it is judged that the permanent magnet type synchronous motor 1 has stopped 
the control circuit 4 and there is a command of motor operation which starts the permanent magnet type 
synchronous motor 1 from the exterior Drawing-in excitation control for drawing the location of a rotor 
7 to the coil location where the stator 8 was decided based on the phase of the stator 8 of Rota 7 which 
detected the phase to the stator 8 of Rota 7, next was detected is performed. 

[0028] And the control circuit 4 increases the drawing-in current of Rota 7 gradually on the occasion of 
drawing-in excitation. The making current in the time of the torque acquired with the switched-on 
current becoming larger than load torque is made into the starting current. The condition that the 
rotational frequency is increased according to the acquired starting current, and rotation of Rota 7 can be 
detected in the phase detector 5, Namely, when the engine speed of Rota 7 rises, the induced voltage 
from the permanent magnet type synchronous motor 1 becomes more than predetermined level and it 
changes into the condition that the phase of Rota 7 is detectable in the phase detector 5, The switching 
timing of a switching circuit 2 shall be generated based on the positional information detected by the 
phase detector 5, and stationary rotation of the motor 1 shall be carried out. 

[0029] Drawin g 2 shows the configuration of the control circuit 4 shown in d rawing 1 . In drawing 2 , 
21 is based on the halt starting ON-OFF signal with which it is ordered from the outside. The latch 
signal SS It is the timing generating circuit which outputs the halt starting mode assignment signal LS 
and a halt location detection pulse. Moreover, 23 and 24 show the insulating circuit which insulates 
electric ** for the signal (Wfn, Wz) from the phase detector 6 by Hazama with a control circuit 4 at the 
time of the signal (U3, V3, W3) from the phase detector 5, and a halt, and tells a signal. 
[0030] Furthermore, they are the signal Wfhl for 18 to perform drawing-in actuation of Rota 7 in 
drawing 2 , and Wzl. The false rotation signal generating circuit to generate, 19 follows the above- 
mentioned halt starting mode assignment signal. The position signal from the above-mentioned 
insulating circuit 23 (U2, V2, W2), Or the false rotation signal (UP, VP, WP) from the above-mentioned 
false rotation signal generating circuit 1 8 is switched. The signal selection circuitry which outputs a 
rotation signal (Ul, VI, Wl), and 20 show 6 step generating circuit which generates a pulse signal 
(+U1, +V1, +W1, -Ul, -VI, -Wl) based on the output signal from the above-mentioned signal selection 
circuitry 19. 

[0031] Moreover, in drawin g 2 , 25 shows the logical circuit which carries out logic synthesis of an 
PWM signal or the halt location detection pulse, and is transmitted to a switching circuit 2 through the 
insulating drive circuit 3 based on signal conditions to the step signal (+U1, +V1, +W1, -Ul, -VI, -Wl) 
from the above-mentioned 6 step generating circuit 20. 

[0032] This logical circuit 25 consists of OR element 257,258 which outputs an AND with the output of 
two AND elements 251,255 among six AND elements 251-256 which output the AND of the above- 
mentioned PWM signal and the above-mentioned step signal (+U1, +V1, +W1, -Ul, -VI, -Wl), and the 
halt location detection pulse from the above-mentioned timing generating circuit 21 and above- 
mentioned AND elements 251-256. OR element 257,258 makes +U phase and -V phase generate a halt 
location detection switching pulse here based on the halt location detection pulse from the timing 
generating circuit 21. 

[0033] By inputting a control output (+U, +V, +W, -U, -V, -W) into the above-mentioned insulating 
drive circuit 3 from this logical circuit 25, a switching circuit 2 outputs the driving signal of a permanent 
magnet type synchronous motor. 

[0034] Next, the false rotation signal generating circuit 18 is explained. Drawing 3 shows the 
configuration of the false rotation signal generating circuit 18 arranged to the control circuit 2 of 

drawing 2 . 

[0035] In this drawing, 81 is a forward negative logic judging circuit which receives forward / negative 
signal from the phase detector 6 at the time of the zero cross signal from the above-mentioned phase 
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detector 5, and a halt, and generates a forward negative logic judging signal. 

[0036] 82 is a latch timing generating circuit which receives the latch signal from the above-mentioned 
timing generating circuit 21, and generates a latch timing signal and an initial counter value set signal. 
[0037] It is a latch circuit the second half which a latch circuit and 84 receive the latch timing signal 
from the above-mentioned forward negative logic judging circuit 8 1 and the latch timing signal 
generating circuit 82, and the second half part of a latch timing signal is detected, and occurs a latch 
signal the first half which 83 receives the latch timing signal from the above-mentioned forward 
negative logic judging circuit 81 and the latch timing signal generating circuit 82, and a part for the first 
portion of a latch timing signal is detected, and generates a latch signal. 

[0038] 85 is a halt location judging circuit which judges to which phase Rota 7 has stopped (refer to 
drawing 5 ), and generates a phasing signal (a phase 1, four signals, a phase 2, five signals, a phase 3, six 
signals) with the latch signal and latching timing signal from a latch circuit 84 a latch circuit 83 and the 
second half in the first half of the above. 

[0039] 86 is an initiating excitation spotting circuit which determines an initiating excitation location 
based on forward / inverse rotation indication signal (CW/CCW) with which it is ordered the above- 
mentioned phasing signal from the outside. 

[0040] 87 The signal and the initial value counter value set signal from the above-mentioned latch 
timing generating circuit 82 from the above-mentioned initiating excitation spotting circuit 86, It 
corresponds to the location (a position 1 - position 6 (refer to drawing 6 )) of six places which Rota 7 
may have stopped based on the AND (it calculates by AND element 89) of the halt starting mode signal 
specified, and the above-mentioned latch timing signal and a false rotation clock signal from the outside. 
It is 6 * * counter circuit which generates the step signal which determines initial counted value based on 
the above-mentioned halt phase. 

[0041] 88 is a UVW phase-rotation signal transformation circuit which outputs the rotation signal (UP, 
VP, WP) for drawing and controlling Rota 7 based on the step signal from the above-mentioned 6 ** 
counter. 

[0042] (Control action of the control unit of a permanent magnet type synchronous motor) Actuation of 
the control unit of the permanent magnet type synchronous motor built over the above-mentioned 
example below is explained. In addition, about actuation of the motor after starting actuation 
termination, since it is the same as that of the usual permanent magnet type synchronous motor, the 
explanation is omitted. 

[0043] [Detection of the Rota phase in the time of a halt] In the time of a halt of a motor 1, the phase to 
the stator 8 of Rota 7 is detected first. 

[0044] In this example, in order that a control circuit 4 may pass a fixed time amount current to the coil 
U phase 9 and the V phase 10, as shown in drawing ! , the switching element 10U phase 12 and the -V 
phase 15 are turned ON, and a switching pulse is generated. 

[0045] At this time, the electrical potential difference generated in the W phase 1 1 of a coil among coils 
is detectable in the halt phase detector 6, as shown in drawing 4 . That is, when passing the current 
shown in the coil U phase and the coil V phase at drawing^ , it is because the induced voltage generated 
in the coil 1 1 of W phase of a stator 8 will change with locations of Rota 7. 

[0046] In this condition, as shown in drawing 5 , even if Rota 7 was what kind of phase (a position 1 - 
position 6), as shown in drawing 4 , in the W phase 1 1 of a stator 8, the wave-like induced voltage of a 
proper different, respectively occurs, and the location of Rota 7 can be detected. 
[0047] [Starting of a motor] When starting a motor from the time of a halt, it draws by the topology of 
Rota 7 detected first, and excitation control is performed. This example has Rota 7 in a position 1 (refer 
to drawing 5 and drawing 6 ), when driving this Rota 7 to a clock hand of cut (refer to CW and drawing 
7 ), is attached and is explained. 

[0048] In this case, actuation which draws the location of Rota 7 by drawing-in excitation control to the 
coil location where the stator 8 was decided based on the location where Rota 7 was detected is 
performed. 

[0049] In this example, a false rotation signal (UP, VP, WP) performs level-luffing-motion actuation, as 
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a false rotation signal (UP, VP, WP) is generated and it is shown in drawing 7 by the false rotation 
signal generating circuit 18. 

[0050] In this example, as shown in drawing 8 (1) **, inverse rotation of Rota 7 is carried out, and 
rotation excitation actuation is performed after that ( drawing 8 (1) **). The level-luffing-motion 
excitation control at this time shall raise a current gradually by PWM control. 

[005 1] And when the torque acquired according to the making current becomes larger than load torque, 

a motor starts and it becomes a level-luffing-motion (Rota rotating) excitation location ( drawing 8 (1) 
**) 

[0052] The example shown in this drawing 6 is the case of the position 1 which Rota 7 showed to 
drawing 5 , and when Rota 7 is other positions (i.e., also when it is in a position 2 - a position 6), it can 
be controlled similarly. 

[0053] And in order to make a clock hand of cut (CW) rotate Rota at this time, as shown in ** ** from 
drawing 8 (1) **, it draws, excitation actuation of Rota 7 is carried out, and N pole in Rota 7 is moved to 
f location of drawing 6 . It is **, using as the starting current the making current in the time of the torque 
acquired with the current which increases gradually and switched on the drawing-in current of Rota 7 on 
the occasion of drawing-in excitation becoming larger than load torque, as shown in rotation excitation 
actuation ( drawing 8 (1) **) from this condition. 

[0054] Then, the condition that the rotational frequency is increased according to the acquired starting 
current, and rotation of Rota can be detected in the phase detector 5, Namely, when it changes into the 
condition that the engine speed of Rota 7 rises, the induced voltage more than predetermined level is 
detected from the permanent magnet type synchronous motor 1 in the phase detector 5, and the phase of 
Rota 7 can be detected, The switching timing of a switching circuit 2 is generated based on the 
positional information detected by the phase detector 5, and stationary rotation of the motor 1 is carried 
out. 

[0055] Moreover, when driving a permanent magnet type synchronous motor counterclockwise (CCW), 
it can be made to be able to respond to the control mentioned above, and as shown in drawing 9 (1) and 
(2) as halt location detection **, drawing-in excitation actuation **, and rotation excitation actuation **, 
it can control. 

[0056] [6 Example of the permanent magnet type synchronous motor which uses pole type Rota] 
Although the above-mentioned example explained starting of the permanent magnet type synchronous 
motor which uses Rota of two poles Also about what used the thing of six poles which equipped Rota 
with three pairs of magnetic poles as shown in drawin g 10 and drawing ! 1 , and formed the coil of U, V, 
and W in the stator at 18 places It is clear that the control unit and the control approach of the permanent 
magnet type synchronous motor concerning this invention are completely controllable similarly. 
[0057] 

[Effect of the Invention] As explained above, according to the control unit and the control approach of 
the permanent magnet type synchronous motor concerning this invention, a motor can be started by the 
proper impetus to a predetermined hand of cut, without forming the position transducer of Rota. 
[0058] Moreover, since a position transducer is not needed on the occasion of phase detection of Rota, 
the cost which arranges a position transducer is reduced, and also the tooth spaces which arrange a 
position transducer can be reduced, a motor can be miniaturized, and the fall of the dependability by 
forming a position transducer further can be prevented. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 7/31/2006 



JP,2001-008490,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the basic configuration of the control device of the 
permanent magnet type synchronous motor concerning this invention. 

[Drawing 2] It is the block diagram showing the control circuit of the control device of the permanent 
magnet type synchronous motor shown in drawingj . 

[Drawing 3] It is the block diagram showing the configuration of the artificial circuit signal generating 
circuit of the control device shown in drawing 2 . 

[Drawing 4] It is the wave form chart showing W phase voltage and the switching signal in each Rota 
position shown in drawing 5 . 

[Drawing.5.1 It is drawing showing the example of the control device of the permanent magnet type 
synchronous motor concerning the gestalt of operation, and the Rota position at the time of a motor halt 
of the control approach. 

[Drawing 6] It is drawing showing the condition of Rota and a stator. 

[Drawing 7] It is the wave form chart showing the condition of each coil of a stator. 

[Drawing 8] It is drawing showing excitation of the control unit of the permanent magnet type 

synchronous motor concerning the gestalt of operation, and the stator from halt location detection of 

Rota in level-luffing-motion excitation control of the control approach to rotation excitation, and a series 

of actuation of Rota from two halt locations of Rota. 

[Drawing 9] They are the control unit of the permanent magnet type synchronous motor concerning the 
gestalt of operation, and drawing in which drawing from halt location detection of Rota in level-luffing- 
motion excitation control of the control approach, and showing excitation of the stator to excitation, and 
a series of actuation of Rota from two halt locations of Rota. 

[Drawing 10] It is drawing showing the excitation control from the time of a halt of the activation status 
of the 6 pole type permanent magnet type synchronous motor concerning the gestalt of other operations 
concerning this invention. 

[Drawing 11] It is drawing showing the excitation control from the time of a halt in other halt locations 
of the activation status of the 6 pole type permanent magnet type synchronous motor concerning the 
gestalt of other operations concerning this invention. 
[Description of Notations] 

1 Permanent Magnet Type Synchronous Motor 

2 Switching Circuit 

3 Insulating Drive Circuit 

4 Control Circuit 

5 Phase Detector 

6 It is Phase Detector at the Time of Halt. 

7 Rota 

8 Stator 

9 Coil U Phase 
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10 Coil V Phase 

1 1 Coil W Phase 

12 Switching Element +U 

13 Switching Element - U 

14 Switching Element +V 

15 Switching Element - V 

16 Switching Element +W 

17 Switching Element - W 

1 8 False Rotation Signal Generating Circuit 

19 Signal Selection Circuitry 

20 6 Step Generating Circuit 

21 Timing Generating Circuit 

22 Partial Pressure Circuit 

23 Insulating Circuit 

24 Insulating Circuit 

25 Logical Circuit 

26 Current Control PWM Generating Circuit 

27 False Rotation Clock Generation 

3 1 AC Generator 

32 Rectifier Circuit 

33 Capacitor for Smooth 

34 Current Sensor 

81 Forward Negative Logic Judging Circuit 

82 Latch Timing Generating Circuit 

83 First Half Latch Circuit 

84 Second Half Latch Circuit 

85 Halt Location Judging Circuit 

86 Initiating Excitation Spotting Circuit 

87 6 ** Counter Circuit 

88 UVW Phase-Rotation Signal Transformation Circuit 
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[Drawing. 1] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 9] 
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